
Louisiana Estuaries, Oysters and 
Freshwater Diversions

What does the future hold?
The question we must ask – “Which is 

worse: freshwater killing the oysters, or 
oil fouling the oyster beds?”



Main Types of Estuaries – Which one is 
missing?



Formation of a Delta



Delta estuary – example: Barataria
Terrebonne Estuary



The “Modern” Birdsfoot Delta (Mississippi 
River) 

Spot the differences



The Birdsfoot Delta



Delta Types



The Past 
About 7000 years of sediment deposition by the 

Mississippi River created a delta of 20,000 square miles.







Estuary Ecology



Estuaries are among the most biologically productive ecosystems 
on the planet and serve as nurseries for many aquatic species, 
providing an energy source for the young to grow in a sheltered 
environment.
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Past and Projected Wetland Loss in Coastal Louisiana (1839 to 2020)



What We Have to Lose













The “Edge Effect” 
Wetland Loss = Fisheries Loss

Source: BTNEP



The Stats

• >2000 square miles lost 1932 – present

• Current loss rate – approx. 20 square miles/yr.

• Pre Katrina estimate of cost to rebuild: 14 billion

• Katrina/ Rita loss: 217 square miles

• Cost multiplied – now up to (??) Billion

• Several funding sources now exist: CWPPRA, LCA, 
CIAP



Restoration $$ Stats
• CWPPRA since 1990: 50 Million/yr – 150+ active 

(small)  projects designed to rebuild land 

• CIAP – Coastal Impact Assessment program $250 
million/yr thru 2010. 

• After 2010 –Up to 200M per year after 2017 (?)

• State plan budget for 2011: $600 Million for 
coastal projects – not just rebuilding wetlands.

• LCA – White House budget (Feb 2010) released 
$35.6 Million for larger projects. Hailed as 
Milestone for LA – but less than Everglades and 
Great Lakes…...





Strategies from the State Master Plan

• Land building diversions – Very large 
diversions (non exist yet)

• Land sustaining diversions – Examples: 
Caernarvon and Davis Pond

• Marsh restoration with dredged material and 
sediment slurry 

• Navigation channels – existing channels used 
to conduct sediment/ fresh water



Strategies from the State Master Plan

• Barrier shoreline restoration

• Ridge habitat restoration

• Shoreline stabilization

• Closure of the Mississippi River Gulf Outlet



Restoration Types
•Freshwater diversion – or river diversions –
divert water and sediment to restore marsh. 

•Hydrologic Restoration – restoring the natural 
water flow patterns.

•Sediment Trapping – Terraces and Christmas 
tree fences

•Marsh Creation – using dredged sediment 
(beneficial use of dredged material).

•Barrier Island Sediment Restoration.

•Sediment slurry pipeline delivery – The method 
most favored today- especially using dredged 
material from MS River



Caernarvon Miss. River Diversion Structure



River Diversions:

•Restore Deteriorated Wetlands by 
Delivering Freshwater, Nutrients, and 
Sediment

•Freshwater - Combats Saltwater Intrusion

•Sediment - Offsets Subsidence

•Nutrients - Promotes the Growth of 
Submergent and Emergent Marsh



Two Types of River 

Diversions:

Freshwater Diversion:

•Gates and or Siphons Used to Control Flow

•Flow is Limited to Certain Times of Year and 
Depends on the Flow of the River

•Caernarvon Freshwater Diversion Structure is 
an Example



Caernarvon Freshwater 
Diversion – Five culverts 
under river levee direct water 
by gravity into a canal, which 
conducts it away from the 
rive into the marsh of Breton 
Sound







Water    202.76

Land    289.91

Figures are in acres

Loss    39.98

Gain    22.27

Site 37

1990 – 2001

Land – Water Change

Caernarvon Outfall Land  

Change



Water    116.74

Land     328.04

Figures are in acres

Loss        26.22

Gain        79.42

Site 20

1990 – 2001

Land – Water Change

Caernarvon Outfall Land 

Change





Upper Breton Sound Landsat 5 Thematic Mapper Satellite 
Imagery

March 2, 2006 September 26, 2006

Red = growing vegetation



PB Oil Well Blow Out – Impacts on the 
Wetlands



Oyster (Crassostrea virginica)
Life Cycle



Louisiana Oyster Ecological requirements
Oysters can grow in water of between 5 – 40 ppt, but usually require a fairly narrow 
optimum range of salinity (14 – 28 ppt) for healthy growth. But in Louisiana a lower 
range (5-15 ppt is usually considered optimum.
Spat can attach and begin growing at 8 ppt or above.
Parasites (e.g., Perkinsus marinus, which causes  and predators will impact oysters at 
> 5ppt and the Oyster Drill is a destructive predator at >  15 ppt. So this limited range 
causes oyster farmers anxiety when freshwater diversions alter the salinity in an 
estuary



Oyster Ecology



Louisiana Oyster Harvest



Oyster Harvest Methods 
Photos – David Grunfeld – Times Picayune



Impacts on Oysters in Caernarvon
The Freshwater diversion altered salinities so 
that oyster leases in the upper basin were 
destroyed, But the oyster population in the 
public seed grounds  in the lower basin 
increased significantly.

During 2010 the diversions were kept 
running through the summer to keep the 
oil at bay. The results for the oyster industry 
so far are not good…. The oystermen are very 
concerned about the future.



The view from the Oyster Fisherman’s 
Perspective

• The oil spill disaster has raised the awareness of the 
importance of the Gulf Coast’s natural resources, which for 
too long were being taken for granted. For Example, the 
decision to open the fresh water diversions to push the oil 
out was not greeted well by most oystermen. Quite frankly 
many of us thought that it was an attempt by the radical 
pro-diversion forces to use this event to see what the fresh 
water can do for coastal restoration. And we did see – we 
saw a lot of dead oysters! And when those dead oysters hit 
the news it brought backlash, and helped to raise questions 
and awareness, in the general public, and in our 
government. – John Tesvich – Oysterman from Plaquemines 
Parish and Chair of State Oyster Task Force



BP’s current response to requests for help

“BP reneges on deal to rebuild oyster beds, 
repair wetlands, Louisiana officials say”

The Times Picayune, Monday, February 21, 2011.

This article reports that BP had promised 
support for rebuilding the oyster and fishing 
industries, but now wants to contest that BP 
was responsible for damages in court.


